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(57) ABSTRACT

An embodiment of the mnvention provides a method for dis-
playing information on a portable device, wherein the por-
table device includes an interface, a camera, and a screen. The
interface 1dentifies an object to be installed; and, the camera
captures at least one 1image, wherein the image includes loca-
tions for installing objects. The screen displays an augmented
image ol locations for installing objects, wherein the aug-
mented 1mage 1dentifies at least one optimal location for
installing the object.
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ENHANCED ASSET MANAGEMENT AND
PLANNING SYSTEM

BACKGROUND

The present mnvention 1s 1n the field of systems, methods,
and computer program products for enhanced asset manage-
ment and planning.

Augmented reality 1s a term for a live direct or indirect view
of a physical real-world environment whose elements are
augmented by virtual computer-generated imagery. It is
related to a more general concept called mediated reality 1n
which a view of reality 1s modified by a computer. As a result,
the technology functions by enhancing one’s current percep-
tion of reality. Generally, the augmentation 1s conventionally
in real-time and 1n semantic context with environmental ele-
ments, such as sports scores on TV during a game. With the
help of advanced augmented reality technology, the informa-
tion about the surrounding real world of the user becomes
interactive and digitally usable. Artificial information about
the environment and the objects in 1t can be stored and
retrieved as an information layer on top of the real world view.
Commonly known examples of augmented reality are the
yellow “first down” lines seen 1n television broadcasts of
American football games and the colored trail showing loca-
tion and direction of the puck that was used in television
broadcasts of ice hockey games 1n the 1990°s. The real-world
clements are the football field and players, and the virtual

clement 1s the yellow line, which 1s drawn over the 1mage by
computers 1n real time.

SUMMARY OF THE INVENTION

An embodiment of the ivention provides a method for
displaying information on a portable device, wherein the
portable device includes an interface, a camera, and a screen.
The interface identifies an object to be installed; and, the
camera captures at least one 1mage, wherein the image
includes locations for installing objects. The screen displays
an augmented i1mage ol locations for installing objects,
wherein the augmented 1image 1dentifies at least one optimal
location for installing the object.

Another embodiment of the mnvention provides a method
for maintaining an mventory with a portable device, wherein
the inventory includes locations for installing objects,
recorded objects installed in the locations, and recorded
vacancies 1n the locations. A camera captures at least one
image of a select area, wherein the select area includes loca-
tions for installing the objects. A screen displays an aug-
mented 1image of the selected area, wherein the augmented
image displays the inventory of the select area, which
includes a recorded object and/or a recorded vacancy. Input 1s
received from an interface of the portable device, wherein the
input indicates error(s) 1n the mventory of the select area. A
processor updates the inventory based on the received mput.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The present invention 1s described with reference to the
accompanying drawings. In the drawings, like reference
numbers indicate identical or functionally similar elements.

FIG. 1 1s a flow diagram 1illustrating a method of asset
location according to an embodiment of the invention;

FIG. 2 1s a flow diagram 1illustrating a method of asset
installation according to an embodiment of the invention;
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FIG. 3 1s a flow diagram 1llustrating a method of asset
installation optimization according to an embodiment of the
imnvention;

FI1G. 4 1llustrates a portable device according to an embodi-
ment of the invention;

FIG. 5 15 a flow diagram 1llustrating a method for display-
ing information according to an embodiment of the invention;

FIG. 6 1s a flow diagram illustrating a method for main-
taining an inventory according to an embodiment of the
imnvention; and

FIG. 7 illustrates a computer program product according to
an embodiment of the invention.

DETAILED DESCRIPTION

Exemplary, non-limiting, embodiments of the present
invention are discussed 1n detail below. While specific con-
figurations are discussed to provide a clear understanding, 1t
should be understood that the disclosed configurations are
provided for illustration purposes only. A person of ordinary
skill 1n the art will recognize that other configurations may be
used without departing from the spirit and scope of the inven-
tion.

An embodiment of the invention provides an augmented
reality system that assists with asset location, installation,
planning, and bookkeeping (also referred to herein as “inven-
tory” or “auditing”) within large data centers. When used for
installation, the system identifies the asset (also referred to
herein as object, hardware, or component) to be installed.
Upon 1dentification, the system suggests which rack location
in the data center to place the asset. The installer verifies the
rack to install the asset and selects which space 1n the rack to
install the asset. In at least one embodiment, the system sug-
gests an optimal placement location. The system automati-
cally updates the asset auditing solution with the asset loca-
tion.

The automated bookkeeping lessens human error and
reduces corresponding labor costs associated with assets.
Furthermore, the asset location planming elements increase
data center efficiency and further reduces costs compared to
manual or random placement methods. The convenience of
being able to update while 1n the data center increases the
likelihood of the engineer recording accurate data and not
forgetting to update a manual asset service. The system also
keeps engineers from painstakingly trying to measure loca-
tion data. In this system, location data, like the height of an
asset off the floor, 1s computed by a mobile device (also
referred to herein as a “portable device” or “device™); the user
does not have to measure distances. Additionally, the aug-
mented reality view visually guides the user to select the
optimal location to 1nstall the asset using real time data from
an asset management system. The system also allows the
engineer to visually detect errors 1n an asset management
system. For example, if an asset was moved, but the location
data 1s not updated, the augmentation overlaid on the rack will
reflect that error to the user when the user holds the mobile
device up to the rack of servers. This allows errors that were
previously undetected to be caught and corrected.

FIG. 1 1s a flow diagram 1llustrating a method of asset
location according to an embodiment of the invention. The
asset location functions of the system are used to assist 1ndi-
viduals 1n locating a particular asset in a data center or com-
puter laboratory. This function may be of particular use to
computer engineers dispatched to investigate and/or repair
faulting computing devices. The user 1dentifies their current
location within the data center 110. The identification may
take place by the user pointing on a virtual map to identify
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their location, using text input to identity their location, or
scanning an element such as a quick response (QR) code or a
barcode of an object near them.

The user selects and uses a navigational aid 120. The asset
location function provides mapping and/or direction services
to an 1individual unfamiliar with a specific data center. In one
embodiment, the navigational aid 1s an elevated view of the
data center tloor plan displayed on a portable device along
with information depicting where the target asset1s in relation
to the user’s current location. In another embodiment, a com-
pass and/or camera capturing video or images 1s used to
augment reality and guide the user to the proper location.

Once the user arrives at the proper location 130, the rack 1s
identified using a variety of methods 140. In at least one
embodiment, the system highlights the rack location of the
asset using augmented reality on the mobile device’s video
capture. In another embodiment, an installed indicator 1s pro-
grammatically turned on, such as an LED light on the device.
The asset location function aids the user in distinguishing the
asset from other assets installed in the rack.

FIG. 2 1s a flow diagram 1illustrating a method of asset
installation according to an embodiment of the invention. The
user 1dentifies the asset to be installed 210. In at least one
embodiment, the user scans the barcode of the asset with a
mobile device. In another embodiment, the asset 1s 1dentified
with the mobile device based on its picture using imagine
processing technology, by entering asset information into the
mobile device using text based entry, or by selecting the asset
from a list on the mobile device.

Once the asset 1s 1dentified, the user 1dentifies the rack the
asset 1s to be 1nstalled 1nto 220. Rack 1dentification 1s accom-
plished using, for example, QR codes, asset bar codes, and/or
by 1identifying the rack via its rack number and selecting the
rack number from a list on the mobile device.

Once the rack 1s 1dentified, the display of the mobile device
1s augmented with current asset information for that rack 230.
In at least one embodiment, a color scheme 1s used to augment
the display. For example, blocks of red indicate occupied
location(s) 1n the rack, and blocks of blue indicate location(s)
on the rack that are suitable for the asset.

In at least one embodiment of the invention, the user
detects a discrepancy 1n the bookkeeping, such as locations
identified as empty locations having assets 1n them or empty
locations that are 1dentified as occupied. The user flags incor-
rect asset information on the mobile device 240 and the flags
are transmitted back to the bookkeeping system, which may
prompt further investigation and/or updating of the book-
keeping for the flagged location(s) and/or flagged asset(s)
250. After the asset 1s installed, the bookkeeping system 1s
automatically updated with the installed asset information
260.

Atleast one embodiment of the invention assists the user 1n
selecting the optimal asset installation based on constraints
and goals. The goals (e.g., reducing energy consumption,
reducing labor costs) may be used 1n conjunction or indepen-
dently. In other words, each goal may be ranked such that the
optimal placement 1s a combination of goals.

Energy consumption may be reduced by placing assets of
various heat signatures in specific locations within a data
center. For example, 1t may be optimal to either spread out or
group together assets with high heat output. In some
advanced data centers, controls exist to provide additional
cooling to specific parts of the data center based on the local-
1zed temperature of that area. In such a data center, HVAC
savings may be recognized by placing device(s) that need
additional cooling 1nto a central location. In other data cen-
ters, 1t may be best to spread out the assets with high heat
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signatures. In at least one embodiment, the mobile device
display 1s augmented to indicate to the user which locations
would be optimal through the use of a coloring scheme. Heat
signatures ol various assets may be stored in a remote data
store and accessed by the mobile device. Heat signature infor-
mation may also be retrieved during asset i1dentification,
described above. In one embodiment, the data store 1s an
internal memory unit located within the mobile device.

Some assets have higher failure rates than others and there
1s a labor cost associated with repairing failure hardware. The
more time a computer engineer spends locating a device, the
less efficient the engineer 1s, leading to additional labor costs.
Therefore, 1t might be optimal to place an asset having a
higher failure rate on the edges of rack rows or in more
prominent locations within a data center. Furthermore,
replacing various parts within a computational asset may be
done ““‘on the data center floor”, therefore the more space they
have to work, the more efficient they may be. Likewise, this
method may be extended to selecting the optimal location
within a rack. For example, devices located on the very top of
a rack may be more difficult to service than those located 1n
the middle.

FIG. 3 1s a flow diagram 1llustrating a method for proposing,
a location within a rack based on the perceived reliability of
the asset according to an embodiment of the invention. The
user selects at least one optimization goal 310. As described
above, each goal may be ranked such that the optimal place-
ment 1s a combination of goals. The mobile device obtains
asset details from a data store 320. For example, heat signa-
ture information 1s downloaded from the data store.

The optimal location(s) are determined based on the asset,
available space, occupied spaces, locations of other assets,
locations of racks, and locations of other resources in the data
center 330. The mobile device display 1s augmented to 1ndi-
cate to the user which rack location(s) and which rack space
(s) within that rack location are optimal 340, e.g., through the
use of a color scheme. Repair rates for various assets may be
stored 1n a data store and accessed by the mobile device.
Repair rate information may also be retrieved during asset
identification, described above.

FIG. 4 1illustrates a portable device 400 for managing
objects (also referred to herein as assets, hardware, or com-
ponents) according to an embodiment of the invention. The
device 400 (e.g., smart phone, tablet computer) includes a
camera 410 for capturing at least one 1mage. As used herein,
the term 1mage 1ncludes still photographs as well as video. In
at least one embodiment, the image includes vacant and/or
occupied locations for installing the objects (e.g., racks 1n a
datacenter).

The device 400 further includes a screen 420 connected to
the camera 410. As used herein, the term ‘“connected”
includes operationally connected, logically connected, 1n
communication with, physically connected, engaged,
coupled, contacts, linked, affixed, and attached. In at least one
embodiment, the screen 420 displays an augmented installa-
tion 1mage 1dentitying optimal location(s) for installing an
object. In another embodiment, the screen 420 displays an
augmented inventory image including an inventory of a select
arca, wherein the mventory of the select area includes a
recorded object and/or a recorded vacancy.

The device 400 further includes an interface 430 (e.g.,
keypad, scanner, microphone, camera) for recerving input. In
at least one embodiment, the input 1s the identification of an
object to be installed, for example, 1n a data center. In another
embodiment, the input indicates error(s) 1n the inventory. In at
least one embodiment of the invention, the interface 430 1s a
separate and distinct component from the camera 410 and
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screen 420. In another embodiment, the camera 410 functions
as the interface 430 (e.g., bar code reader). In yet another
embodiment, the screen 420 functions as the interface 340
(e.g., touch screen display).

In addition, the device 400 includes a processor 440 con-
nected to the camera 410, screen 420, and/or interface 430. In
at least one embodiment, the processor 440 determines an
optimal location for installing an object. In another embodi-
ment, the processor 440 updates the inventory based on
received mput.

FI1G. 5 15 a flow diagram 1illustrating a method for display-
ing information according to an embodiment of the invention,
for example, on the portable device 400. An object to be
installed (e.g., a server 1n a data center) 1s 1dentified 510. In at
least one embodiment, a user enters the object to be installed
with a keypad. In another embodiment, the object or a bar-
code on the object 1s scanned. An 1image (1.¢., still photograph
or video) 1s captured with a camera of the device 520, wherein
the image includes locations for installing objects (e.g., racks,
rack spaces).

An augmented 1nstallation image 1s displayed on a screen
of the device 530, wherein the augmented 1nstallation 1mage
identifies at least one optimal location for installing the
object. The augmented installation 1image 1s produced by the
processor. The optimal location(s) are determined based on at
least one of properties of the object (e.g., asset reliability, heat
signature, weight, size, age), placement of other objects in the
datacenter, and/or pre-defined goals set by the user of the
device and/or administrator of the data center (e.g., asset
reliability, heat signatures). The properties of the object are
obtained from an internal or remote database (also referred to
herein as a “data store™).

In atleast one embodiment of the invention, the augmented
installation 1image includes at least one first location high-
lighted 1n a first color, wherein the first color indicates the
highest optimal location. The augmented installation 1image
turther includes at least one second location highlighted 1n a
second color different from the first color, wherein the second
color indicates a lower optimal location (respective to the
highest optimal location). This second augmented 1nstalla-
tion 1mage 1s produced by the processor.

In another embodiment, the optimal location(s) are 1denti-
fied on the augmented installation 1mage with an indicator,
such as a pointer, text, or the location(s) are enclosed 1n a box
or circle. In yet another embodiment, a user 1s able to scroll
through multiple indicators on the augmented installation
image (e.g., one being displayed at a time), wherein the 1ndi-
cators 1dentity multiple locations of increasing or decreasing
optimality on the augmented installation 1mage. In at least
one embodiment of the invention, the image on the screen 1s
augmented to 1dentily at least one least optimal location for
installing the object (e.g., highlighted, encircled, pointer).

FIG. 6 1s a flow diagram illustrating a method for main-
taining an inventory according to an embodiment of the
invention, for example, with the portable device 400. The
inventory includes locations for installing objects (e.g., racks
in a data center), recorded objects 1nstalled 1n the locations,
and recorded vacancies 1n the locations. An image (still pho-
tographs or video) of a select area 1s captured with a camera
of the portable device 610, wherein the select area includes
locations for installing the objects (vacant or occupied).

An augmented mventory image 1s displayed on a screen of
the portable device 620. The augmented inventory image
displays the mnventory of the select area, wherein the mven-
tory of the select area includes recorded object(s) and/or
recorded vacanc(ies). In other words, the augmented mmven-
tory image displays, according to the inventory, which loca-

10

15

20

25

30

35

40

45

50

55

60

65

6

tions should be vacant. The augmented inventory image also
displays, according to the inventory, which objects should be
in which locations, e.g., Object A 1n location X, Object B 1n
location Y. The augmented inventory image includes indica-
tors to 1dentify the recorded inventory, such as, for example,
text balloons pointing to location(s)/object(s), or text super-
imposed over location(s)/object(s)).

Input 1s received from an interface of the device 630,
wherein the mput indicates at least one error in the inventory
of the selected area; and, the inventory 1s updated based on the
received mput 640. In at least one embodiment, the error 1s
identified by the user after visual comparison of the aug-
mented inventory image and the image (or the actual selected
area). In another embodiment, a processor of the device per-
forms 1mage analysis to compare the augmented inventory
image and the 1mage.

Thus, the error 1n the inventory of the select area includes
at least one identified mismatch between the augmented
image and the captured image. In at least one embodiment,
there are three circumstances where a mismatch can occur.
First, a mismatch can occur when the augmented 1mage 1ndi-
cates (1.e., 1llustrates, shows, displays) a recorded vacancy for
an occupied location. For example, the augmented image
indicates via text balloons or highlighted color scheme that
according to the recorded inventory, Location 1 should be
vacant; however, Location 1 1s occupied by an object as
identified via the captured (non-augmented) image or via
visual inspection of Location 1.

A mismatch also occurs when the augmented 1mage 1ndi-
cates a recorded object should be present 1n a vacant location.
For example, the augmented 1image indicates that according
to the recorded mventory, an object should be 1n Location 2;
however, Location 2 1s vacant as identified via the captured
(non-augmented) 1mage or via visual ispection of Location
2. In addition, a mismatch occurs when the augmented image
indicates a recorded object 1n a location occupied by an actual
object different from the recorded object. For example, the
augmented 1mage 1ndicates that according to the recorded
inventory, Object ABC should be 1n Location 3; however,
Location 3 1s occupied by Object XYZ as 1dentified via the
captured (non-augmented) image or via visual inspection of
Location 3.

As will be appreciated by one skilled in the art, aspects of
the present invention may be embodied as a system, method
or computer program product. Accordingly, aspects of the
present invention may take the form of an entirely hardware
embodiment, an entirely software embodiment (including
firmware, resident software, micro-code, etc.) or an embodi-
ment combining software and hardware aspects that may all
generally be referred to herein as a “circuit,” “module™ or
“system.” Furthermore, aspects of the present invention may
take the form of a computer program product embodied 1n at
least one computer readable medium having computer read-
able program code embodied thereon.

Any combination of at least one computer readable
medium may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable com-
bination of the foregoing. More specific examples (a non-
exhaustive list) of the computer readable storage medium
would include the following: an electrical connection having
at least one wire, portable computer diskette, hard disk, ran-
dom access memory (RAM), read-only memory (ROM),
erasable programmable read-only memory (EPROM or Flash
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memory), optical fiber, portable compact disc read-only
memory (CD-ROM), optical storage device, magnetic stor-
age device, or any suitable combination of the foregoing. In
the context of this document, a computer readable storage
medium may be any tangible medium that can contain, or
store a program for use by or 1n connection with an instruction
execution system, apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that 1s not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or 1n connection with an instruction execution system,
apparatus, or device.

Program code embodied on a computer readable medium
may be transmitted using any appropriate medium, including
but not limited to wireless, wireline, optical fiber cable, RF,
etc., or any suitable combination of the foregoing.

Computer program code for carrying out operations for
aspects of the present invention may be written 1n any com-
bination of at least one programming languages, including an
object oriented programming language such as Java, Small-
talk, C++ or the like and conventional procedural program-
ming languages, such as the “C” programming language or
similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computer, as a stand-alone soiftware package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

Aspects of the present invention are described below with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the ivention. It will be
understood that each block of the tlowchart i1llustrations and/
or block diagrams, and combinations of blocks 1n the tlow-
chart illustrations and/or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions may be provided to a processor of a
general purpose computer, special purpose computer, or other
programmable data processing apparatus to produce a
machine, such that the instructions, which execute with the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

These computer program instructions may also be stored in
a computer readable medium that can direct a computer, other
programmable data processing apparatus, or other devices to
function in a particular manner, such that the instructions
stored 1n the computer readable medium produce an article of
manufacture including instructions which implement the
function/act specified 1n the flowchart and/or block diagram
block or blocks.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps to
be performed on the computer, other programmable appara-
tus or other devices to produce a computer implemented
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process such that the instructions which execute on the com-
puter or other programmable apparatus provide processes for
implementing the functions/acts specified 1n the flowchart
and/or block diagram block or blocks.

Referring now to FIG. 7, a representative hardware envi-
ronment for practicing at least one embodiment of the inven-
tion 1s depicted. This schematic drawing illustrates a hard-
ware configuration ol an information handling/computer
system 1n accordance with at least one embodiment of the
invention. The system comprises at least one processor or
central processing unit (CPU) 10. The CPUs 10 are intercon-
nected with system bus 12 to various devices such as a ran-
dom access memory (RAM) 14, read-only memory (ROM)
16, and an input/output (I/O) adapter 18. The I/0O adapter 18
can connect to peripheral devices, such as disk units 11 and
tape drives 13, or other program storage devices that are
readable by the system. The system can read the inventive
instructions on the program storage devices and follow these
istructions to execute the methodology of at least one
embodiment of the invention. The system further includes a
user 1interface adapter 19 that connects a keyboard 15, mouse
17, speaker 24, microphone 22, and/or other user interface
devices such as a touch screen device (not shown) to the bus
12 to gather user mput. Additionally, a communication
adapter 20 connects the bus 12 to a data processing network
235, and a display adapter 21 connects the bus 12 to a display
device 23 which may be embodied as an output device such as
a monitor, printer, or transmitter, for example.

The flowchart and block diagrams 1n the Figures illustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer program
products according to various embodiments of the present
invention. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises at least one executable instruction for
implementing the specified logical function(s). It should also
be noted that, in some alternative implementations, the func-
tions noted in the block may occur out of the order noted 1n the
figures. For example, two blocks shown in succession may, 1n
fact, be executed substantially concurrently, or the blocks
may sometimes be executed 1n the reverse order, depending
upon the functionality involved. It will also be noted that each
block of the block diagrams and/or tlowchart i1llustration, and
combinations of blocks in the block diagrams and/or tlow-
chart illustration, can be implemented by special purpose
hardware-based systems that perform the specified functions
or acts, or combinations of special purpose hardware and
computer mstructions.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the root terms “include” and/or
“have”, when used 1n this specification, specity the presence
of stated features, integers, steps, operations, elements, and/
or components, but do not preclude the presence or addition
of at least one other feature, integer, step, operation, element,
component, and/or groups thereof.

The corresponding structures, materials, acts, and equiva-
lents of all means plus function elements 1n the claims below
are intended to include any structure, or material, for perform-
ing the function 1n combination with other claimed elements
as specifically claimed. The description of the present inven-
tion has been presented for purposes of illustration and
description, but 1s not intended to be exhaustive or limited to
the ivention in the form disclosed. Many modifications and
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variations will be apparent to those of ordinary skill 1n the art
without departing from the scope and spirit of the invention.
The embodiment was chosen and described 1n order to best
explain the principles of the invention and the practical appli-
cation, and to enable others of ordinary skill in the art to
understand the invention for various embodiments with vari-
ous modifications as are suited to the particular use contem-
plated.

What is claimed 1s:

1. A method for displaying information on a portable
device, said method comprising:

identifying an object to be installed;

capturing at least one 1mage with a camera of the portable

device, the image including locations for installing
objects;
displaying an augmented image of multiple locations for
installing objects on a screen of the portable device, the
augmented 1image 1dentifying a highest optimal location
for installing the object and a lower optimal location for
installing the object
displaying an augmented inventory image on the screen,
the augmented inventory image displaying an inventory
ol a select area, the inventory of the select area compris-
ing at least one of a recorded object and a recorded
vacancy;
receiving input from a human user via a user interface of
the portable device, the mput indicating at least one
identified mismatch between the augmented inventory
image and the captured image, wherein the mismatch 1s
identified when at least one of:
the augmented mventory image indicates the recorded
vacancy 1n an occupied location,
the augmented mventory 1mage indicates the recorded
obiect 1n a vacant location, and
the augmented mventory 1mage indicates the recorded
obiect 1n a location occupied by an actual obiect dif-
ferent from the recorded obiect; and
updating the mventory based on the received mput.
2. The method according to claim 1, further comprising
determining the highest optimal location for installing the
object and the lower optimal location for installing the object
based on:
properties of the object;
placement of other objects; and
pre-defined goals.
3. The method according to claim 1, wherein said display-
ing of the augmented 1mage comprises:
highlighting at least one first location with a first color, the
first color indicating the highest optimal location; and

highlighting at least one second location with a second
color different from the first color, the second color
indicating the lower optimal location.

4. The method according to claim 1, further comprising
augmenting the image on the screen to identify at least one
least optimal location for installing the object.

5. The method according to claim 1, further comprising
obtaining properties of the object from a database.

6. The method according to claim 1, wherein the locations
for installing objects comprise racks in a datacenter.

7. A method for maintaining an iventory with a portable
device, the mventory comprising locations for installing
objects, recorded objects installed 1n the locations, and
recorded vacancies in the locations, said method comprising;:

capturing at least one image of a select area with a camera

of the portable device, the select area comprising at least
one of the locations for installing the objects;
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displaying an augmented 1mage of the selected area on a
screen of the portable device, the augmented image dis-
playing an mventory of the select area, the inventory of
the select area comprising a recorded object and a
recorded vacancy;
recerving input from a human user via a user interface of
the portable device, the imnput indicating at least one error
in the displayed inventory of the select area, the error 1n
the displayed 1inventory of the select area comprising an
identified mismatch between the augmented inventory
image and the captured image, wherein the mismatch 1s
identified when:
the augmented 1mage indicates the recorded vacancy in
an occupied location,

the augmented 1mage 1ndicates the recorded object 1n a
vacant location, and

the augmented 1mage indicates the recorded object 1n a
location occupied by an actual object different from
the recorded object; and

updating the mventory based on the recetved input.

8. The method according to claim 7, further comprising
displaying an augmented installation image on the screen, the
augmented installation image 1dentifying at least one optimal
location for installing an object.

9. The method according to claim 8, further comprising
determining the at least one optimal location for installing the
object based on:

properties of the object;

placement of other objects; and

pre-defined goals.

10. The method according to claim 8, wherein said display-
ing of the augmented 1nstallation 1mage comprises:

highlighting at least one first location with a first color, the
first color 1ndicating a highest optimal location; and

highlighting at least one second location with a second
color different from the first color, the second color
indicating a lower optimal location.

11. The method according to claim 8, further comprising
augmenting the augmented 1nstallation image on the screen to
identify at least one least optimal location for installing the
object.

12. The method according to claim 8, wherein the locations
for installing objects comprise racks in a datacenter.

13. A device for managing objects, said device comprising;:

an interface for identifying an object to be mstalled;

a camera for capturing at least one 1mage, the image includ-

ing locations for 1nstalling objects; and
a screen for displaying an augmented image, the aug-
mented image 1dentifying a highest optimal location for
installing the object and a lower optimal location for
installing the object, wherein said screen displays an
augmented inventory image, the augmented imventory
image displaying an inventory of a select area, the inven-
tory of the select area comprising a recorded object and
a recorded vacancy,
wherein said interface recerves input indicating at least one
identified mismatch between the augmented inventory
image and the captured image, wherein the mismatch 1s
identified when at least one of:
the augmented inventory 1mage indicates the recorded
vacancy in an occupied location,

the augmented inventory 1mage indicates the recorded
object 1n a vacant location, and

the augmented inventory 1mage indicates the recorded
object 1n a location occupied by an actual object dif-
terent from the recorded object, and
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wherein a processor connected to said interface updates the

inventory based on the recerved nput.

14. The device according to claim 13, further comprising a
processor for determining the highest optimal location for
installing the object and the lower optimal location for install-
ing the object based on:

properties of the object;

placement of other objects; and

pre-defined goals.

15. A device for maintaining an inventory, the mventory
comprising locations for installing objects, recorded objects
installed 1n the locations, and recorded vacancies 1n the loca-
tions, said device comprising:

a camera for capturing at least one 1mage of a select area,

the select area comprising at least one of the locations for
installing the objects;

a screen for displaying an augmented image, the aug-
mented image displaying an inventory of the select area,

the inventory of the select area comprising at least one of

a recorded object and a recorded vacancy;
a user interface for recerving mput from a human user, the
input indicating at least one error 1n the displayed imven-
tory of the select area, wherein the error 1n the displayed
inventory of the select area comprises 1dentified mis-
matches between the augmented 1image and the captured
image, wherein the mismatches are 1dentified when:
the augmented 1mage 1indicates the recorded vacancy in
a first location and the captured image 1ndicates an
occupancy 1n the first location;

the augmented 1image indicates the recorded obiect 1n a
second location and the captured image indicates a
vacancy 1n the second location; and
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the augmented 1mage 1ndicates the recorded obiect 1n a
third location and the captured image indicates a dif-
ferent recorded object 1n the third location, the differ-
ent recorded object being different from the recorded
object; and

a processor for updating the inventory based on the

received input.

16. The device according to claim 135, wherein the mis-
matches are 1dentified when:

the augmented 1mage indicates the recorded vacancy 1n an

actual occupied location;

the augmented 1mage indicates the recorded object 1n an

actual vacant location; and

the augmented 1mage indicates the recorded object 1n a

location occupied by an actual object different from the

recorded object.

17. The device according to claim 15, wherein said screen
further displays an augmented installation 1mage, the aug-
mented installation 1mage 1dentifying at least one optimal
location for installing an object.

18. The device according to claim 17, wherein the aug-
mented installation 1mage comprises:

at least one first location highlighted 1n a first color, the first

color indicating a highest optimal location; and

at least one second location highlighted 1n a second color

different from the first color, the second color indicating,

a lower optimal location.

19. The device according to claim 17, wherein said screen
turther displays a second augmented installation 1image 1den-
tifying at least one least optimal location for installing the
object.
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